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(71) We, THE MANITOWOC COMPANY, 
INC., a corporation of the State of Wisconsin, 
United States of America, of 500 South 16th 
Street, Manitowoc, Wisconsin 54220, United 
5 States of America, do hereby declare the 
invention, for which we pray that a patent may 
be granted to us, and the method by which it is 
to be performed, to be particularly described in 
and by the following statement: — 
10 This invention relates generally to a self 
propelled drive mechanism for a load handling 
vehicle. 

The present Application is divided from 
Patent Application No. 16408/76 Serial No. 

15 1529246 which relates to a demountable self- 
propelled transport assembly for a load 
handling vehicle comprising a central body 
portion, a pair of transverse beams connected 
respectively to the front and rear of said body 

20 portion and extending laterally from the sides 
thereof, said connection between said body 
portion and each of said beams including at 
least one hydraulically actuated lock pin selec- 
tively connected to a hydraulic supply means 

25 for selective actuation thereby, a pair of side 
frames each coupled to the projecting ends of 
said beams in load bearing relation on opposite 
sides of said body portion, means for 
detachably connecting said frames to said 

30 beams, a crawler assembly mounted on each of 
said side frames, jack means mounted on said 
transverse beams for selectively relieving the 
load imposed on said side frames by said beams, 
lateral adjusting means interconnecting said 

35 beams and frames for shifting said frames 
relative to said beams, and means for selectively 
energising said jacks and adjusting means to 
shift said side frames relative to said beams. 
The present Application is concerned with 

40 the drive mechanism for the load handling 



vehicle. Thus, according to the invention there 
is provided a self-propelled drive mechanism for 
a load handling vehicle having a central body 
portion, a pair of side frames and a crawler 
assembly mounted on each of the side frames, 45 
comprising hydraulic drive means for each 
crawler assembly including a drive sprocket 
around which a crawler track is trained, 
hydraulic pump means mounted on said body 
portion and detachably connected to said 50 
respective drive means for supplying hydraulic 
fluid thereto, said drive means each including 
two hydraulic motors coupled to said drive 
sprocket, one of said motors being a fixed 
displacement type, the other being a variable 55 
displacement type and both being connected in 
parallel to said pump means, control means for 
selectively reversing the flow of hydraulic fluid 
supplied by said pump means to said respective 
drive means to independently drive said tracks 60 
in forward and reverse directions as desired, and 
means for regulating the displacement of said 
variable displacement motor to effectively alter 
the combined driving torque and speed 
imparted by said motors to said sprocket. 65 

The invention will now be described by way 
of example only with particular reference to 
the accompanying drawings wherein:— 

Figure 1 is a fragmentary side elevation, 
somewhat schematic of a crane employing the jq 
invention; 

Figure 2 is a plan view of the crane upper 
works with boom, masts, gantry and rigging 
removed; 

Figure 3 is a fragmentary front elevation ; 75 
Figure 4 is a perspective view of the crane 

lower works with the ring gear and pivot post 

removed; 

Figure 5 is an enlarged fragmentary section 
taken along line 5-5 in Figure 4; go 
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Figure 6 is a fragmentary, exploded perspec- 
tive of the central body portion and one of the 
disconnected transverse beams; 

Figure 7 is a fragmentary, exploded plan 
5 view of the crane lower works shown in Figure 
4; 

Figure 8 is an enlarged fragmentary section 
taken along line 8-8 in Figure 7; and, 

Figure 9 is a schematic diagram of the 

10 hydraulic drive system. 

There is shown in Figure 1 a load handling 
device in the form of a crane assembly 10 with 
which the present invention is associated. The 
crane assembly 10 includes lower works 12 and 

15 upper works 13. As shown more clearly in 
Figures 4 and 7, the lower works 12 includes a 
central body 15 mounted between a pair of 
transverse beams 16, the ends of which are 
supported by a pair of traction assemblies 17. 

20 Each traction assembly includes side frames 1 8 
which support a drive sprocket 19 and an idler 
sprocket 20 around which a crawler tread 21 
runs. 

The upper works 13 of the crane assembly 

25 10 include a rotatable bed 14 supported by 
front and rear roller assemblies 22 and 23 
which engage a ring gear and roller path 24 on 
the lower works 12. The upper works 13 carries 
a pivotally mounted boom 25 supported by 

30 two pairs of laterally spaced pendants 26 (only 
one pair of which is shown) extending rear- 
wardly to the upper ends of laterally spaced 
masts 27 each of which carries an equalizer 
assembly 28 around which a boom hoist line 29 

35 runs. Another equalizer assembly 30 is carried 
by the upper end of a pair of pivotally mounted 
gantry members 31 which are raised and held in 
position by a back hitch assembly in the form 
of a pair of hydraulic cylinders 32 (only one 

40 being shown). It will be seen that each of the 
boom hoist lines 29 forms a three-part line 
between the equalizer assemblies 28, 30 and the 
other end of each line is wound on one drum 
33 of a dual drum boom hoist 34 at the rear 

45 end of the upper works 13. 

To prevent overcentering of the boom 25 
when it is raised, the upper works 13 carries 
automatic, cushioned boom stops 36. Both the 
boom 25 and the boom stops 36 may be 

50 removed from the upper works 13 when it is 
desired to move the crane 10 to another job 
site. In the illustrated embodiment the crane 10 
is equipped with two lift lines 40 and 41 . The 
front lift line 40 is wound on a drum 42 and 

55 extends over a sheave 43 on the rear side of the 
boom 25 and then makes a double reach 
between upper and lower equalizer assemblies 
44, 45, respectively, carried by the boom and a 
main hook assembly 46. The rear lift line 41 is 
60 wound on another drum 47 and extends over 
another sheave 43 and then over an upper 
pulley assembly 48 mounted on the end of a 
boom extension 49. It will be also understood 
that the upper works carries a suitable power 
g5 source, such as a diesel engine (not shown) and 



appropriate variable control power transmission 
means for the major functions of the machine. 
The crane 10 is also provided with an operator's 
cab 50 within which the controls for the crane 
functions are located. 70 

The lower works 12 is assembled in the form 
of a demountable self-propelled transport 
assembly which may be used as an independent 
load being vehicle when the upper works 13 
and roller path 24 are removed, as shown in 75 
Figure 4. For driving the lower works 12, an 
engine 52 powers a pair of variable displace- 
ment, hydraulic pumps 53 through an enclosed 
gear train and transmission case 54 mounted on 
an engine bed 55 detachably secured to one of 80 
the cross beams 16. 

As shown in Figure 9, the pumps 53 each 
have a low pressure supply section 56 which 
draws hydraulic fluid as needed from a reservoir 
57 and a variable displacement discharge 85 
section 58 coupled by. detachable conduits 60 
and 61 in closed parallel circuit with a pair of 
hydraulic motors 62 and 63 mounted on each 
of the traction assemblies 17. Each pump 53 is 
also provided with a double acting pneumatic 90 
control actuator 64 whereby the pump dis- 
placement and supply discharge direction 
through the conduits 60, 61 may be selectively 
regulated. By manipulation of operator levers 
65 coupled to valves 66 the actuators are 95 
selectively controlled causing the pumps 53 to 
supply hydraulic fluid in alternate forward and 
reverse directions to the hydraulic motors 62 
and 63 mounted adjacent the rear end of each 
of the side frames 18. 100 

Referring to Figure 5, it will be seen that the 
motors 62, 63 are mounted with their drive 
gears 67, 68 on opposite sides of and in mesh 
with a gear 69 on a shaft 70, the opposite end 
of which carries an inboard brake drum 71 105 
engageable by a brake band 72 upon actuation 
of a lever 73. The shaft 70 carries another gear 
74 in mesh with a gear 75 on an intermediate 
shaft 76 which in turn carries a gear 77 in mesh 
with the final drive gear 78 secured to the drive HO 
sprocket 19 and joumalled on a shaft 79 on 
which the sprocket 19 is also journalled. 

One of the drive motors 62 is a fixed 
displacement type and the other motor 63 is a 
variable displacement type having a regulating 115 
means 81 therefore. This combination permits a 
wide range of control over the combined speed 
and torque imparted by the motors 62 and 63 
to the drive sprocket 19. For example, the 
motor 63 may be of an adjustable swash plate 120 
type having a null position at which the motor 
displacement is zero and having a range of 
positive and negative displacement positions 
which reverse the flow direction through the 
motor. When the swash plate is in the null 125 
position, all of the output of the pump 53 is 
directed to the fixed displacement motor 62. 
By moving the swash plate into the range of 
positive displacement positions, the output of 
the pump 53 is split between the motors 62, 63 130 
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reducing the driving speed and increasing the 
torque imparted to the sprocket 19. 
Conversely, when the swash plate is moved into 
the range of negative displacement positions, 
5 the motor 63 is effectively transformed into a 
booster pump drawing fluid from the discharge 
side of the fixed displacement motor 62 and 
increasing the pressure of the hydraulic fluid 
for readrnission into the input side of the motor 

10 62. This, of course, progressively increases the 
speed of motor 62, but decreases the torque 
imparted to the sprocket because the variable 
displacement motor 63 is now being driven by 
the fixed displacement motor 62. 

15 The regulating means 81 includes a spring 
biased compensating actuator having a feedback 
section 82 connected to the motor supply/ 
discharge lines 60, 61 by a line 83 and a shuttle 
valve 84. Pressure from the higher pressure one 

20 of lines 60, 61 is thus delivered to the feedback 
section 82 of the regulating means 81. The 
compensating actuator of the regulating means 
81 also includes a pneumatic pressure section 
85 opposing the spring bias and the pressure in 

25 the hydraulic feedback section 82. The com- 
pensating actuator is preferably of the 
differential pressure type wherein one psi of air 
pressure in section 85 balances forty psi of 
hydraulic pressure in section 82, for example. 

30 The regulating means 81 maintains the 
variable -displacement motor 63 in full positive 
displacement until the control levers 63 are 
moved to place the pumps 53 in substantially 
full output in either the forward or reverse 

35 directions. The pneumatic section 85 of the 
regulating actuator 81 is energized by 
pneumatic pressure from a source such as an 
engine driven pump 86. The pressure output of 
the pump 86 is regulated by an adjustable 

40 regulator 87, which may be set for example at 
80 psi. Between the adjustable regulator 87 and 
the pneumatic section 85 of the compensating 
actuator 81 is a normally closed poppet valve 
88 having an operator 89 biased against a 

45 T-shaped lever 90 connected to the actuator 64 
for controlling the pump 53. 

When the lever 90 is moved by an actuator 
64 to place the pump 53 in substantially full 
output in either the forward or reverse 

50 direction, the operator 89 is released and the 
poppet valve 88 is opened sending air under 
pressure from the regulator 87 to the pressure 
section 85 of the actuator 81. This pressure 
opposes the spring bias and the feedback 

55 pressure in section 82 and urges the variable 
displacement pump 63 toward negative 
displacement. If the feedback pressure is low, 
for example below 3000 psi, the variable 
displacement pump goes to full negative 

60 displacement, in effect becoming a pump 
supplying additional hydraulic fluid to the 
fixed displacement motor 62 and thus 
increasing the driving speed. When the feedback 
pressure increases, for example above 3000 psi, 

65 such as wjien the driving torque demand 



increases, the hydraulic pressure in the feed- 
back section 82 and the initial spring bias 
operate against the pneumatic pressure in the 
pressure section 85 to shift the compensating 
actuator progressively away from the full 70 
negative displacement position. This auto- 
matically increases the combined torque 
supplied until a balanced condition is reached 
within the range of about 3000-3300 psi 
feedback pressure, for example. 75 

The lower works 12 may be quickly dis- 
assembled to facilitate shipment on another 
form of carrier such as, for example, a truck 
bed or rail car. To this end, the crawler tracks 
21 may be removed from each of the crawler 80 
assemblies 17, the side frames 18 are 
detachably connected to the transverse beams 
16 and the beams 16 are, in turn, detachably 
connected to the front and rear of the central 
body portion 15 of the lower works 12. 85 

As shown in Figures 4, 6 and 7, the central 
body portion 15 is in the form of a rigid box 
section having a pair of laterally spaced vertical 
flanges 91, 92 projecting longitudinally 
adjacent each corner. Each of the flanges 91 , 92 90 
have upwardly facing crescent-shaped hook 
openings 93 adjacent their upper ends and 
circular openings 94 adjacent their lower ends. 
A hydraulic cylinder 95 with a laterally 
extendable lock pin 96 is secured to the central 95 
body portion 15 in alignment with and in close 
proximity to the lower openings 94 in each pair 
of flanges 91 , 92. The transverse beams 16 each 
have a pair of vertical webs 97 on their inner 
face spaced so that each web 97 fits between a 100 
pair of flanges 91, 92. The webs 97 have 
circular openings 98 adjacent their lower ends 
for receiving the lock pins 96 and carry hook 
pins 99 at their upper ends receivable in the 
crescent-shaped hook openings 93. In the 105 
preferred embodiment, the transverse beams are 
provided with additional webs 101 which 
straddle each pair of flanges 91, 92 and which 
have openings 102 to receive the lock pins 96. 
Also, in their retracted positions, the lock pins 110 
96 are stored in sleeves 103 secured to the 
central body portion 15. 

From the foregoing, it will be appreciated 
that the transverse beams 16 may be quickly 
demounted from the central body portion 15 115 
by energizing the cylinders 95 with hydraulic 
fluid (for example from one of the pumps 53) 
to retract the lock pins 96 into the sleeves 103. 
The beams 16 may then be lifted withdrawing 
the hook pins 99 vertically out of the crescent- 120 
shaped openings 93. 

In the illustrated embodiment the ends of 
each of the transverse beams 16 are of sub- 
stantially rectangular cross-section and the side 
frames 18 are provided with complementary 125 
openings 105 to receive the ends of the beams 
in load bearing relation. The beams .16 are also 
provided with pairs of vertically spaced 
horizontal plates 106, 107 projecting longi- 
tudinally from the outer faces thereof. Each 130 
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pair of plates 106, 107 has vertically aligned 
apertures 108, 109 therein and the side frames 
18 each have a pair of inwardly projecting 
transverse mounting brackets 1 10 spaced to fit 

5 between respective pairs of the plates 106, 107 
at the front and back of the central body 
portion 1 5. A mounting pin 1 1 1 is dimensioned 
to fit into the apertures 108, 109 and an 
opening 1 12 in the bracket 1 10. To facilitate 

10 insertion and withdrawal, each pin 111 is 
carried on a turnbuckle or ratchet jack 
assembly 113 selectively mounted on the beam 
16 above either one of the apertures 108, 109. 
It will be understood that when the brackets 

15 110 are pinned in the outboard apertures 109 
the overall track width of the lower works 12 is 
greater (as shown in solid lines in Figure 3) than 
when the brackets are pinned in the inboard 
apertures 103. 

20 Because the crane 10 of the present 
invention is quite large it must be disassembled 
for shipment and transport from one job site to 
another. In Figure 4, the lower works 12 are 
shown after the upper works 1 3 and roller path 

25 24 are removed. As shown in Figure 7, the main 
components of the lower works 12 may also be 
quickly and conveniently disassembled. To this 
end, hydraulic jack means 1 15 are mounted on 
the beams 16 and hydraulic cylinders 116 are 

30 mounted within the beams and interconnect 
the beams 16 and the side frames 18. 

To change the tread width of the track 
assemblies 17 or to remove the track assemblies 
from the lower works 3 3, the hydraulic jacks 

35 115 are energized to take the load of the beams 
16 off the side frames 18. The pins 111 can 
then be withdrawn bh operating the turnbuckle 
or ratchet jack assemblies 112. Then by 
energizing the cylinders 116 the track 

40 assemblies can be moved laterally on the beams 
to a different position or pushed entirely off. 
Once the ends of the cylinders 116 are 
unpinned from the mounting brackets 117 on 
the side frames the track assemblies are free to 

45 be moved away to another location. 

After the track assemblies are removed it is 
desirable to operate the jacks 115 sufficient to 
place the central car body 1 5 in contact with 
the ground or some supporting blocking 

50 material. The jacks can then be manipulated to 
just take the weight of the beams 16 off the car 
body 1 5 and the pins 96 can be withdrawn into 
their sleeves 103 by the cylinders 95. An 
auxiliary lift mechanism (not shown) may be 
55 utilized to prevent tilting of the beams, and 
lifting eyes 116 are provided for this purpose. 
Further operation of the jacks 115 raises the 
beams 1 6 relative to the car body 1 5 and lifts 
the hook pins 99 out of the crescent-shaped 
60 hook openings 93. The detached beam 16 is 
then free to be moved away to another site. 

It may also be seen upon reference to Figure 
7, that the maximum cross -sectional width of 
the transverse beams 16, side frames 18 
g5 (including their mounting brackets 110) and 



crawler tracks 21 are each less than the width 
of the central body portion 15. Thus, when the 
tracks 21, side frames 18 and transverse beams 
16 are detached from one another and from the 
body portion 15, the detached components 70 
may be arranged for shipment on a carrier such 
as a truck bed, just wide enough to accom- 
modate the central body portion 15. In this 
way the demounted lower works 12 may be 
conveniently shipped from one job site to 75 
another. 

WHAT WE CLAIM IS:- 

1. A self-propelled drive mechanism for a 
load handling vehicle having a central body 
portion, a pair of side frames and a crawler 80 
assembly mounted on each of the side frames, 
comprising hydraulic drive means for each 
crawler assembly including a drive sprocket 
around which a crawler track is trained, 
hydraulic pump means mounted on said body 85 
portion and detachably connected to said 
respective drive means for supplying hydraulic 
Quid thereto, said drive means, each including 
two hydraulic motors coupled to said drive 
sprocket, one of said motors being a fixed 90 
displacement type, the other being a variable 
displacement type and both being connected in 
parallel to said pump means, control means for 
selectively reversing the flow of hydraulic fluid 
supplied by said pump means to said respective 95 
drive means to independently drive said tracks 

in forward and reverse directions as desired, and 
means for regulating the displacement of said 
variable displacement motor to effectively alter 
the combined driving torque and speed 100 
imparted by said motors to said sprocket. 

2. A drive mechanism as claimed in claim 1 
wherein said regulating means includes a 
compensating actuator for maintaining said 
variable displacement motor in full positive 105 
displacement until said control means is 
operated to place said pump means in sub- 
stantially full output in either said forward or 
reverse direction. 

3. A drive mechanism as claimed in claim 2 110 
wherein said actuator includes a hydraulic . 
feedback section coupled to the supply/ 
discharge lines of said variable displacement 
motor. 

4. A drive mechanism as claimed in claim 3 115 
wherein said actuator includes a pressure 
section opposing said feedback section, said 
pressure section being energized for urging said 
variable displacement pump toward negative 
displacement when said control means is moved 120 
to substantially full output position in either 

said forward or reverse direction. 

5. A drive mechanism as claimed in claim 4 
wherein said actuator is energized by pneumatic 
pressure from a source controlled by said 125 
control means and said, source includes a 
pressure regulator for adjusting the pneumatic 
pressure admitted to said pressure section in 
opposition to the feedback pressure in said 
feedback section up to a predetermined level. 130 
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6. A self-propelled drive mechanism for a 
load handling vehicle and substantially as here- 
inbefore described and as shown in the 
accompanying drawings. 
5 F.J. CLEVELAND & COMPANY, 

Chartered Patent Agents, 
4043, Chancery Lane, 

London, W.C.2. 
•For the Applicants. 
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